1. Introduction. The incidence algebra I(X, R) of a locally finite poset X over a commutative ring R with identity is discussed in much detail by Spiegel and O'Donnell [5] . Every poset (V , ≤) has a directed graph (G v , ≤) , or (G, ≤) for short, representing it. The directed graph (G, ≤) is free of cycles and multiple arcs. It is natural for (G, ≤) to have an incidence algebra whose properties depend on those of the directed graph.
In this paper, we define and study an incidence algebra I(G, Z) for (G, ≤) over the ring Z of all integers. Section 2 contains the basic results and definitions used in this paper. Section 3 deals with I(G, Z), the incidence algebra of (G, ≤) representing a finite poset (V , ≤) of cardinality n. Ideals of I(G, Z) are given through the principal ideals of (G, ≤) which are the subdigraphs induced by the principal ideals of (V , ≤). An extension of the results given in Section 3 to the digraph representing a locally finite weak poset (V , ≤) bounded or unbounded is the content of Section 4.
Definitions and basic results.
We consider the directed graph (G v , ≤) representing a locally finite partially ordered set (V , ≤). The terminology introduced here is used throughout the paper.
The length of [u, v] denoted by l [u, v] is the length of the longest chain in [u, v] . A poset (V , ≤) is locally finite if l [u, v] is finite for each [u, v] Definition 2.6 (see [5] ). Let (X, ≤) be a locally finite poset and R a commutative ring with identity. The incidence algebra I(X, R) of X over R is defined by
with operations defined by (u, v) denote the number of directed paths of length k from u to v and p k (v, u) = -p k (u, v) .
An incidence algebra for (G, ≤). In this section, we define an incidence algebra I(G, Z) for the digraph (G, ≤) representing the finite poset (V , ≤). Subalgebras and ideals of I(G, Z) are defined through principal ideals of (G, ≤). Assume that
The incidence algebra I(G, Z) of (G, ≤) over the commutative ring Z with identity is defined by
..,n − 1} with operations defined as follows:
Definition 3.3. With each ideal Ᏽ v = I v of (G, ≤) we associate an incidence algebra,
is called the subalgebra generated by the vertex v. 
Hence for any (u, w)
with similar values for (g f )(u, w) also.
Consequently, f g and g f ∈ I(Ᏽ v , Z), and I(Ᏽ v , Z) is an ideal of I(G, Z).
Remark 3.7. The incidence algebra I(G, Z) is isomorphic to a subring of the ring of upper triangular matrices over Z [5] . In general, every ideal of M n (Z) has the form M n (S) for some ideal S of Z [3] .
Proposition 3.8. Every ideal of I(G, Z) has the form I(Ᏽ v , Z) for some principal ideal Ᏽ v of (G, ≤).

Proof. Let S be a proper ideal of the ring I(G, Z). Then S = I(H, Z) for some subdigraph (H, ≤) of (G, ≤). For all f ∈ I(G, Z) and g ∈ S, f g = g f ∈ S.
Consequently, there is an h ∈ S such that f g = h satisfying (f g )(u, v) = h (u, v) = p k (u, v) for some k and for all u, v in V (H).
Then for all (u, v) ∈ V (H)× V (H), the number of paths of length k in H from u to v is the same as that in G.
Hence for any v ∈ V (H), H contains all the directed paths terminating in v. Then H = Ᏽ v for some v. I(G ∞ , Z) . An extension of Proposition 2.4 is obtained by the author for locally finite directed graphs [2] . This provides an isomorphism between I(G ∞ , Z) and a subring of the ring of upper triangular matrices over Z. Also we have extended Propositions 3.6 and 3.8 to bounded as well as unbounded locally finite weak posets. It is assumed that the poset (V , ≤) is countable. 
The incidence algebra
satisfying the operations given in Definition 3.1. (ii) A characterization of infinite directed graphs for which [f ] is nilpotent is obtained by the author in [1] . 
